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1. Introduction
The nominal value for adjacent channel spacing in contiguous carrier aggregation deployments is given in 36.101 5.7.1A.  The nominal spacing allows for internal guard bands to prevent self-interference.  The nominal spacing in 5.7.1A is currently only defined for CA bandwidth class C, 2-carrier contiguous carrier aggregation.  The channel spacing is allowed to be reduced in order to meet deployment requirements as long as a 300kHz raster is maintained.  The minimum achievable channel spacing is given in TR 36.808 [3], however the requirements and tests defined in RAN4 are based only on nominal channel spacing.  In order to make use of minimum spacing, requirements and tests based on minimum spacing are needed.  Contribution R4-69AH-0004 proposes adding the requirements and tests based on the scenario that is most spectrally wasteful.  This contribution proposes the specific set of requirements that are proposed to be added for minimum adjacent CA channel spacing.
2. Minimum Spacing Requirements 
Release 12 downlink CA schemes are primarily 3-carrier aggregation for both inter-band and intra-band CA. For 3 carriers, there is much spectrum needlessly wasted on internal guard bands.  In the case of 20MHz channels, the nominal spacing is 19.8MHz whereas the minimum spacing defined in [3] is 18.3MHz. Using nominal spacing for 20MHz carriers wastes 1.5MHz per gap.  In the case of 3-carrier aggregation, this amounts to 3MHz, or 5%, of needlessly wasted spectrum.   In an era of spectrum scarcity, where the RAN WGs are working to more efficiently utilize the available 4G spectrum, this 5% should be used to offer services to customers wherever possible.
Although the current 36.101 specification allows narrower adjacent CA channel spacing, utilizing the minimum spacing without any performance requirements and tests is not a good exercise in due-diligence.  This contribution proposes establishing a minimal set of requirements and tests for minimum channel spacing, based on DL CA only, 3-carrier CA, and only for 20MHz channels since this is the case where the most spectrum is wasted.  

Section 7 of 36.101 defines the requirements for carrier aggregation as being when PCC and SCC are set apart at the ‘nominal spacing’ value.  An example is the requirement for narrow band blocking in which section 7.6.3.1A states “For intra-band contiguous carrier aggregation the downlink SCC shall be configured at nominal channel spacing to the PCC with the PCC configured closest to the uplink band.”  We propose to add minimum channel spacing only for the 20MHz carrier case.
3. Summary and Proposals
The nominal channel spacing wastes spectrum when channel bandwidths are large, hence many operators may choose to utilize the minimal channel spacing given in [3], however some UE receiver requirements are determined and tested with the larger nominal channel spacing.  To use minimal channel spacing for DL CA, it is proposed to add 36.101 section 7 requirements for minimal spacing for the 20MHz CA case.  
Proposal:  RAN4 WG to establish requirements and tests for the following scenarios, to be done at minimum channel spacing as defined in [3] in addition to the requirements and tests currently defined for nominal spacing:

1. Maximum input level (36.101 7.4.1A)

2. Adjacent Channel Selectivity (36.101 7.5.1A)
3. In-band blocking (36.101 7.6.1)

4. Out-of-band blocking (36.101 7.6.2.1A)

5. Narrow-band blocking (36.101 7.6.3.1A)

6. Spurious response (36.101 7.7.1A) 
7. Wide-band intermodulation (36.101 7.8.1A)
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